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Detailed Action 

1 . Amendments and Remarks filed August 28, 2008 have been entered and considered, but 
are not fully persuasive. Claims 1-20 have been amended without adding new matter. 

Response to Arguments 

2. Response to Applicants ' Remarks: 

Regarding independent claims 1, Applicants argue Scognamiglio's use of both horizontal and 
vertical extracted image edge information does not teach the claimed limitation of "determining 
a peaking factor by using a predetermined enhancement function allocating values for the 
peaking factor to combinations of values of the first detector signal and the second detector 
signal multiplying the first detector signal with the peaking factor to obtain a peaked input 
signal" at least because Scognamiglio's extracted edge data are of two different spatial directions 
(i.e. horizontal and vertical). In contrast, Claim 1 requires the first and second subsets of edges 
to be detected in the same spatial direction. 

Examiner does not necessarily disagree with Applicants' characterization of 
Scognamiglio with regard to claim 1 (see "Remarks / Discussion of the Issues" pp. 11-12). 
However, Scognamiglio is still interpreted to the limitations of claim 1 as indicated in the 
previous Office action. While Scognamiglio does extract subsets of edges in both a horizontal 
and vertical direction (see, e.g. Fig. 4 "HLPP" and "VLHP"), Scognamiglio also detects a subset 
of edge data using the "horizontal (and vertical) control function" blocks (Fig. 4 "HCF" and 
"VCF"). For example, the HFC, in addition to providing control functionality, detects edge 
information of the input signal to avoid noise amplification, overshooting sharp edges, and 
temporal artifacts (see Scognamiglio column 6 lines 37-43). Hence, the "HLHP" and the "HCF" 
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represent two subsets of detected edge data obtained in the same spatial direction (horizontal) 
used to enhance the sharpness of the input signal. Furthermore, Applicants' use of the open- 
ended transitional phase "comprising" in claim 1 does not preclude Scognamiglio use of edge 
detection in more than one different spatial direction. Accordingly, the rejection of claims 1-12 
and 16-20 under 35 U.S.C. § 103(a), as indicated in the previous Office action, is respectfully 
maintained. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co.. 383 U.S. 1, 148 USPO 459 (1966) . that are 
applied for establishing a background for determining obviousness under 35 U.S.C. 103(a) are summarized 
as follows: (SeeMPEP Ch. 2141) 

a. Determining the scope and contents of the prior art; 

b. Ascertaining the differences between the prior art and the claims in issue; 

c. Resolving the level of ordinary skill in the pertinent art; and 

d. Evaluating evidence of secondary considerations for indicating obviousness or nonobviousness. 

4. Claims 1-12 and 16-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Scognamiglio et al. U.S. 6,847,738 ("Scognamiglio") in view of Gallagher U.S. Pre-Grant 
Application Publication 2003/0161545 Al ("Gallagher") for the same reasons indicated in the 
previous Office action. 

Regarding claims 1 and 19 Scognamiglio teaches a sharpness enhancement method and 
circuit comprising: 
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i. a first edge detector for detecting in a first spatial direction a first subset of edges in the 
input signal to obtain a first detector signal (Scognamiglio col. 5 lines 40-59 as shown in 
Figs. 3 and 4), 

ii. a second edge detector for detecting in the first spatial direction a second subset of edges 
in the input signal to obtain a second detector signal, said second subset being different 
from the first subset (Scognamiglio col. 5 lines 40-59 as shown in Figs. 3 and 4),, 

iii. a means for determining a peaking factor by using a predetermined enhancement 
function allocating values for the peaking factor to combinations of values of the first 
detector signal and the second detector signal (Scognamiglio col. 6 lines 19-34 where 
C.sub.x(n,m,t) acts as the "enhancement function " that contributes to determining the 
peaking factor of first and second high-pass filtered input signals), and 

iv. a multiplier for multiplying the first detector signal with the peaking factor to obtain a 
peaked input signal (Scognamiglio col. 6 lines 19-34 Fig. 4 where M2 multiplies the first 
signal with C.sub.x(n,m,t)). 

Scognamiglio's method is generally directed to three-dimensional video data (as indicated by 
terms such as C.sub.x(n,m,t)). Therefore, strictly speaking, Scognamiglio is silent on the 
teaching using a two-dimensional enhancement function, as recited in claims 1 and 19. 
However, Gallagher teaches a similar image sharpness enhancement system directed to two- 
dimensional enhancement functions (see Gallagher ][0051). Therefore, a person having ordinary 
skill in the image processing arts at the time of the invention would have found it obvious to 
apply the three-dimensional video image sharpness enhancement techniques as taught by 
Scognamiglio using two-dimension image sharpness enhancement methods taught by Gallagher 
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for the well-known and expected benefits of sharpness enhancement on 2-D (image) as well as 3- 
D (video) input signals. 

Regarding claim 2 Scognamiglio teaches a method of sharpness enhancement as claimed 
in claim 1, wherein 

i. the detecting the first subset of edges comprises high-pass filtering the input image signal 
to obtain a high-pass filtered signal (Scognamiglio col. 5 lines 40-59 as shown in Figs. 3 
and 4), 

ii. the detecting the second subset of edges comprises band-pass filtering the input image 
signal to obtain a band-pass filtered signal (Scognamiglio Fig. 5 and col. 6 lines 65-67 
where the input signal s(n,m,t) is received and subsequently a band-pass filter is applied 
to obtain a band-pass filtered signal), 

iii. the determining the peaking factor by using a predetermined two-dimensional 
enhancement function being adapted for allocating values for the peaking factor to 
combinations of values of the high-pass filtered signal and the band-pass filtered signal 
(Scognamiglio col. 6 lines 19-34 where C.sub.x(n,m,t) acts as the "enhancement 

function " that contributes to determining the peaking factor of first and second high-pass 

filtered input signals) , and 

iv. multiplying the high-pass filtered signal with a multiplying factor based on the peaking 
factor (Scognamiglio col. 6 lines 19-34 where M2 multiplies the first signal with 
C.sub.x(n,m,t)). 

Regarding claim 3 Scognamiglio teaches a method of sharpness enhancement as claimed 
in claim 2, wherein 
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i. the high-pass filtering comprises horizontal high-pass filtering a horizontal component of 
the input image signal to obtain a horizontal high-pass filtered signal (Scognamiglio col. 
6 lines 4-18), 

ii. the band-pass filtering comprises horizontal band-pass filtering the horizontal component 
of the input image signal to obtain a horizontal band-pass filtered signal (Scognamiglio 
col. 6 lines 4-18 and col. 6 lines 65-67), and 

iii. the determining of the peaking factor comprises using a predetermined two-dimensional 
horizontal enhancement function for allocating values for a horizontal peaking factor to 
combinations of values of the horizontal high-pass filtered signal and the horizontal band- 
pass filtered signal (Scognamiglio col. 6 lines 19-34 Fig. 4 item M2). 

Regarding claim 4 Scognamiglio teaches a method of sharpness enhancement as claimed 
in claim 3, wherein said horizontal enhancement function has a relatively low value if 

(i) a value of the horizontal high-pass filtered signal and a value of the horizontal band- 
pass filtered signal are substantially equal, 

(ii) the value of the horizontal high-pass filtered signal is larger than a first predetermined 
value, or 

(iii) the value of the horizontal band-pass filtered signal is larger than a second 
predetermined value {Scognamiglio col. 7 line 55 thru col. 8 line 10), and wherein, 

if (i) is not valid, said horizontal enhancement function has a relatively high value if: 

(iv) the value of the horizontal high-pass filtered signal is smaller than the first 
predetermined value, or 
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(v) the value of the horizontal band-pass filtered signal is smaller than the second 
predetermined value (Scognamiglio col. 7 line 55 thru col. 8 line 10). 

Claim 5 has been analyzed and is rejected for the reasons indicated re claim 3 above, as 
Scognamiglio performs both horizontal and vertical high- and band-pass filtering. 

Claim 6 has been analyzed and is rejected for the reasons indicated re claim 4 above, as 
Scognamiglio checks both horizontal and vertical high- and band-pass filtered signals. 

Regarding claim 7 Scognamiglio teaches a method of sharpness enhancement as claimed 
in claim 5, wherein the 

i. multiplying comprises multiplying the horizontal high pass filtered signal with the 
horizontal peaking factor to obtain a horizontal correction factor {Scognamiglio, col. 6 
lines 19-43 and Fig. 4 item Ml), 

ii. multiplying the vertical high pass filtered signal with the vertical peaking factor to obtain 
a vertical correction factor (Scognamiglio, col. 6 lines 19-34 Fig. 4 item M3), 

iii. summing the horizontal correction factor and the vertical correction factor to obtain a 
total correction factor, and summing the total correction factor to the input image signal 
(Scognamiglio, col. 6 lines 19-34 Fig. 4 item A2). 

Regarding claim 8 Scognamiglio teaches a method of sharpness enhancement as claimed 
in claim 7, but Scognamiglio is silent on the method wherein the summing of the horizontal 
correction factor and the vertical correction factor comprises weighting the horizontal correction 
factor with a horizontal weighting factor, and the vertical correction factor with a vertical 
weighting factor, wherein the horizontal weighting factor has a lower value when the vertical 
correction factor surpasses a first threshold, and wherein the vertical weighting factor has a lower 



Application/Control Number: 10/531,941 Page 8 

Art Unit: 2624 

value when the horizontal correction factor surpasses a second threshold. However, official 
notice is taken to note that the uses and benefits of horizontal and vertical weighting factors 
applied to generate a corrected image signal are well know and expected in the image processing 
arts and would have been obvious to incorporate into the system of Scognamiglio and Gallagher 
for the benefit of generating a corrected image signal. 

Regarding claim 9 Scognamiglio teaches a method of sharpness enhancement as claimed 
in claim 7, wherein the method further comprises determining a level of noise being present in 
the input image signal, and modifying the horizontal peaking factor and/or vertical peaking 
factor in dependence on the level of noise in order to reduce an enhancement of noise 
(Scognamiglio col. 5 lines 40-59). 

Regarding claim 10 Gallagher further teaches the method of claim 9 wherein the 
determining of the level of noise comprises estimating a standard deviation of the noise 
(Gallagher, \\0037-41). 

Regarding claims 1 1 and 12 Scognamiglio teaches a method of sharpness enhancement as 
claimed in claim 3, wherein the input image signal represents an image formed by a matrix of 
pixels, a position of a pixel in the matrix being defined by indices m,n wherein the index n 
indicates a horizontal position and the index m indicates a vertical position, and wherein the 
horizontal and vertical high-pass filtering comprises Laplacian filtering defined by 
Zx(m,n)=2L(m,n)-L(m,n-l)-L(m,n+l), and wherein the horizontal and vertical band-pass 
filtering comprises filtering defined by Dx(m,n)=L(m,n+l)-L(m,n-l), and wherein L(m,n) is 
related to the luminance of a pixel at position m,n, L(m,n-1) is related to the luminance of a pixel 
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at position m,n-l, and L(m,n+1) is related to the luminance of a pixel at position m,n+l 
(Scognamiglio col. 6 lines 4-18 as shown in Eq. 2.3). 

Regarding claim 16 Scognamiglio teaches a method of sharpness enhancement as 
claimed in claim 1, wherein 

i. the detecting the first subset of edges comprises high-pass filtering the input image signal 
to obtain a first high-pass filtered signal (Scognamiglio, col. 5 lines 40-59), 

ii. the detecting the second subset of edges comprises high-pass filtering the input image 
signal to obtain a second high-pass filtered signal (Scognamiglio, col. 5 lines 40-59), 

iii. the determining the peaking factor by using a predetermined two-dimensional 
enhancement function being adapted for allocating values for the peaking factor to 
combinations of values of the first high-pass filtered signal and the second high-pass 
filtered signal, and multiplying the first high-pass filtered signal with the peaking factor 
(Scognamiglio, col. 6 lines 19-34 and Fig. 4 item M2). 

Regarding claim 17 and 18 Scognamiglio teaches a method of sharpness enhancement as 
claimed in claims 16 and 17 respectively, wherein 

i. the first high-pass filtering comprises horizontal and vertical high-pass filtering a 
horizontal and vertical component of the input image signal to obtain a first horizontal 
high-pass filtered signal {Scognamiglio, col. 6 lines 4-18), 

ii. the second high-pass filtering comprises horizontal high-pass filtering the horizontal and 
vertical component of the input image signal to obtain a second horizontal and vertical 
band-pass filtered signal (Scognamiglio, col. 6 lines 4-18), and 
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iii. the determining of the peaking factor comprises using a predetermined two-dimensional 
horizontal and vertical enhancement function for allocating values for a horizontal and 
vertical peaking factor to combinations of values of the first horizontal and vertical high- 
pass filtered signal and the second horizontal and vertical high-pass filtered signal 
(Scognamiglio, col. 6 lines 19-34 and Fig. 4 item M2). 

Regarding claim 20 Scognamiglio teaches a display apparatus comprising a matrix 
display and a sharpness enhancement circuit as claimed in claim 19 {Scognamiglio, Fig. 3item D, 
as described in col. 5 lines 58-59, where the output signal is displayed on display device D). 
Allowable Subject Matter 

5. Claims are 13-15 objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. 

Conclusion 

6. Applicants' amendments necessitated the new grounds of rejection set forth herein. 
Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(b). Applicant is 
reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no, however, 
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event will the statutory period for reply expire later than SIX MONTHS from the mailing date of 
this final action 

Contact 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Steve Koziol whose telephone number is (571) 270-1844. The 
examiner can normally be reached on Monday - Friday 9:00 - 5:30 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Samir Ahmed can be reached at (571)273-7413 . C ustomer Service can be reached at (571) 
272-2600. The fax number for the organization where this application or proceeding is assigned 
is (571)273-7332. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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